Although theoretical models make distinct predictions about the relation between financial sector development and income inequality, little empirical research has been conducted to compare their relative explanatory power. We examine the relation between financial intermediary development and income inequality in a panel data set of 91 countries for the period of 1960-95. Our results provide evidence that inequality decreases as economies develop their financial intermediaries, consistent with the theoretical models in Galor and Zeira (1993) and Banerjee and Newman (1993). Moreover, consistent with the insight of Kuznets, the relation between the Gini coefficient and financial intermediary development appears to depend upon the sectoral structure of the economy: a larger modern sector is associated with a smaller drop in the Gini coefficient for the same level of financial intermediary development. However, there is no evidence of an inverted-U shaped relation between financial sector development and income inequality, as suggested by Greenwood and Jovanovic (1990). The results are robust to controlling for biases introduced by simultaneity. JEL Classification: D3, G2, O1
INTRODUCTION
Economists have been concerned about the distribution of income for a long time. Kuznets (1955) , which is perhaps the seminal study on the distribution of income, argued that economic development is associated first with an increase and then a decrease in income inequality, resulting in an inverted u -shaped relationship between the two variables. In the 1990s, economists started to consider the link between financial sector development and income inequality. Building on the Kuznets' hypothesis, Greenwood and Jovanovic (1990) show how the interaction of financial and economic development can give rise to an inverted u -shaped relationship between income inequality and financial intermediary development. Other models, however, have shown that financial market imperfections can perpetuate the initial distribution of wealth in the presence of indivisible investments (Banerjee and Newman, 1993; Galor and Zeira, 1993) , suggesting a negative relationship between the two. While the recent empirical literature has established a positive impact of financial development on economic growth, less is known about the empirical link between finance and income distribution. 1 This paper analyzes the relationship between income distribution and financial intermediary development using panel data from both developing and developed countries between 1960 and 1995, Specifically, we analyze whether financial intermediary development has an impact on income inequality and whether this impact depends on the level of financial intermediary development or the sectoral structure of the economy, as implied by alternative existing theories. We allow for a non-linear relationship between financial sector development and income inequality. Since causation could run either from financial sector development to inequality or from initial inequality to financial sector development, we attempt to allow for endogeneity using instruments for financial sector development suggested in the financial sector development-growth literature (see, for example, Levine, 1997b Levine, , 1999 .
The empirical investigation yields several results. First, on average there appears to be a negative relationship between financial sector development and income inequality. This is consistent with the conjecture in Banerjee and Newman (1993) and Galor and Zeira (1993) .
Second, we find little evidence to support the Greenwood-Jovanovic hypothesis of an inverted ushaped relationship between inequality and finance. Third, consistent with insights based on Kuznets (1955) , sectoral structure appears to affect how financial intermediaries impact inequality. In particular, the inequality-reducing effects of financial intermediaries is muted in countries with larger modern (i.e., non-agricultural) sectors.
The relationship between financial development and income distribution is important for policy makers. While recent work has established a robust link between financial sector development and economic growth, policy makers are also interested in the distribution of the benefits of accelerated growth. Moreover, given concerns about income distribution per se, a policymaker faced with certain policy options may wish to know how policies affect both growth and income distribution. Finally, it is important for policy makers to know whether finance can be used as an instrument to affect income inequality and in what context it might be useful in doing so. distinct implications of alternative existing theories regarding income distribution and financial sector development, The remainder of the paper is organized as follows. We review the theoretical literature on the relationship between income inequality and financial sector development in section 2 and discuss the data that we use to test the theoretical hypotheses in section 3. After discussing the empirical model specification and some estimation issues in section 4, we present empirical results in section 5 and conclude in section 6.
II. THEORETICAL PERSPECTIVES ON FINANCE AND INEQUALITY
Several recent models suggest that capital market imperfections might affect income inequality during economic development. For example, Greenwood and Jovanovic (1990) present a theoretical model in which financial development fosters economic development, which, in turn, facilitates necessary investment in financial infrastructure. In their model, agents operate the more profitable, but more risky, of two technologies only when they can diversify risk by investing in financial intermediary coalitions. However, the fixed costs (e.g., membership fees) associated with these coalitions prevent low-income individuals from joining them. Assuming that poor individuals save less, and thus accumulate wealth more slowly, income differences between (high-income) members of intermediary coalitions and (lowincome) outsiders will widen, resulting in an increase in income inequality. However, since the entrance fee is fixed, all agents eventually join these coalitions, resulting in an eventual reversal in the upward trend. Consequently, Greenwood and Jovanovic's (1990) model predicts an inverted u-shaped relationship between income inequality and financial sector development, with income inequality first increasing and then decreasing -before eventually stabilizing -as more people join financial coalitions (the inverted u-shaped hypothesis).
as intended by this paper.
Contrary to Greenwood and Jovanovic (1990) , Banerjee and Newman (1993) The predictions of these models can also be combined with the insights of Kuznets (1955) to suggest potential links between the sectoral structure of the economy, financial sector development, and income inequality. Focusing on the transition from agriculture to industry, Kuznets (1955) conjectured that there might be an inverted u -shaped relationship between income inequality and economic development. As people move from the low-income, but more egalitarian, agricultural sector to the high-income, but less egalitarian, industrial sector, income inequality initially increases. However, as the agricultural sector shrinks and agricultural wages increase, this trend reverses and income inequality decreases. 2 More general models involving a traditional sector with a simple technology and a modern sector that employs an advanced technology that requires familiarization and possibly re-education before adoption can make similar predictions (Aghion and Howitt, 1998; Helpman, 1998) . Since only a minority of people initially benefit from the higher income possibilities in the modern sector, income inequality increases at the initial stage of economic development. However, as more people adopt the new technology, and as new entrants catch up with those who started earlier, this reverses and income inequality starts to fall.
Financial sector development might affect income inequality if agents require access to finance in order to migrate to the modern sector. Since, as suggested by Kuznets (1955) , income inequality is likely to be higher in the modern sector (industry and services), and if entry into this sector is made easier when it is easier to gain access to finance, inequality will be greater in economies with larger modern sectors. Further, if highly talented individuals can garner larger rewards in the modern sector, these individuals might be able to gain especially large rewards when they have easier access to finance, resulting in greater within-sector income inequality in the modern sector than would have been possible in the traditional sector. Consequently, inequality will be higher in countries with large modern sectors and greater financial depth than in countries with only one (or neither) of these characteristics. In other words, holding constant the direct impact of financial sector development on inequality, the coefficient on an interaction term between financial depth and the size of the modern sector would be positive. We thus arrive at the augmented Kuznets hypothesis: sector structure will affect how financial depth impacts inequality. In particular, we expect a positive interaction between financial depth and the importance of the modern sector (as characterized by industry and service sectors).
Theory thus makes different predictions about the relation between financial intermediaries and income inequality. In the following, we use data from a broad cross-section of countries between 1960 and 1995 to assess the empirical validity of the different hypotheses.
III. DATA
This section describes our indicators and data for financial intermediary development and income inequality as well as the set of conditioning information. Table 1 presents descriptive statistics and correlations. 3 The income inequality data are based on a new data set of Gini coefficients compiled by Deininger and Squire (1996) and extended by Lundberg and Squire (2000) . While the original data set contained over 2,600 observations, Deininger and Squire (1996) and Lundberg and Squire (2000) limited the data set by imposing several quality conditions. First, all observations had to be from national household surveys for expenditure or income. Second, the coverage had to be representative of the national population. Third, all sources of income and uses of expenditure had to be accounted for, including own consumption.
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To explore whether there is an inverted U -shaped relation between economic development and income inequality, as proposed by Kuznets, we regress the logarithm of the Gini coefficient on the log of real per capita GDP and its square. Figure 1 shows the result for the panel sample. The graph suggests the existence of an inverted U-shaped curve. However, this graph does not control for alternate explanations of income inequality, such as financial depth.
The recent literature on the relationship between financial intermediary development and economic growth has developed several indicators to proxy for the ability of financ ial intermediaries to identify profitable projects, monitor and control managers, ease risk management and facilitate resource mobilization. We concentrate on credit to the private sector by financial intermediaries over GDP (private credit). This indicator, which comprises credits to private firms and households from banks and non-bank financial intermediaries (but which excludes central banks as lenders and government and state-owned enterprises as borrowers), seems a good proxy variable for the extent to which private sector agents have access to financial intermediation (as in Greenwood and Jovanovic, 1990) , or access to loans (as in Banerjee and Newman, 1993; Galor and Zeira, 1993) . Many recent studies have shown that growth is faster in countries where private credit is higher (see, for example, Beck et al., 2000b; Levine et al., 2000) . To assess the robustness of our results, we also use an alternative measure of financial 4 To account for different sampling methods, we adjust the data using a method suggested by Deininger and Squire (1996) , and als o applied by Li et al. (1998) and Lundberg and Squire (2000) . Specifically, Deininger and Squire intermediary development -claims on the non-financial domestic sector by deposit money banks divided by GDP (bank assets). In contrast to private credit, this measure excludes credits by nonbank financial intermediaries but includes credits to governments and state-owned enterprises.
Our sample shows a large variation in financial intermediary development. Private credit ranges from 5% of GDP in Chile (1970 -75) to over 200% in Japan (1990 . The two indicators of financial intermediary development are positively and significantly correlated (see Table 1 ). The pairwise correlations indicate that income inequality is lower in countries with 
IV. EMPIRICAL FRAMEWORK
To further explore the relationship between financial intermediary development and income inequality, we estimate the following regression.
(1996) find a systematic difference of 6.6 points between the means of income-based and expenditure-based Gini coefficients. We therefore add 6.6 points to the expenditure-based Gini coefficients.
As discussed previously, bank assets or claims on the private sector by financial institutions (private credit) -both as a share of GDP -are the measures of financial sector development used in this study. 
Modern is value added in industry and services (i.e., non-agricultural) sectors over GDP. The linear hypothesis predicts α 11 <0 and α 12 =0, but makes no predictions about α 13 . The inverted ushaped hypothesis predicts α 11 >0 and α 12 <0, but again makes no predictions about α 13 . The augmented Kuznets hypothesis predicts α 13 >0.
In addition to the financial sector variables, we include several variables to control for other factors that might affect inequality. Specifically, we include linear and squared terms of the log of (initial) real per capita GDP to control for a direct "Kuznets-effect" of economic development on income inequality that is independent of any effect of financial intermediary development. We also include the inflation rate conjecturing that monetary instability hurts the poor and the middle class relatively more than the rich, because the latter have better access to financial instruments that allow them to hedge their exposure to inflation. 5 We therefore expect inflation to have a positive coefficient. Finally, we include measures of government consumption, ethno-linguistic fractionalization and a measure of the protection of property rights (the risk of expropriation). We might expect income inequality to be higher in countries where ethnic fractionalization is greater if, for example, people are averse to redistribution in countries where ethnic diversity is greater. 6 It is less clear whether government consumption and the property rights protection will increase or decrease income inequality. For example, although the protection of property rights might protect the rich against expropriation by the poor, it could also have the opposite effect (i.e., protecting the poor against exploitation by the rich). Similarly, if most redistribution through the tax and transfer system is towards low-income groups, government consumption might result in greater equality. However, it could also have the opposite effect if rich households use their greater political power to exploit the poor. Since Kuznets (1955) argues that income inequality depends on the sectoral structure of an economy, we include a variable representing the share of value-added accounted for by services and industry (as opposed to agriculture). The correlation of the modern (i.e., non-agricultural sector)
share of GDP and GDP per capita indicates that richer countries have smaller agricultural sectors. Although the simple correlation between the modern sector's share of GDP and the Gini coefficient is negative, this appears to be because poorer countries have greater inequality and larger agricultural sectors. After controlling for per capita income, the partial correlation becomes positive and significant.
Following the convention of the vast majority of cross-country empirical studies, we split the sample period 1960-95 into seven non-overlapping 5-year periods. We use 5-year periods rather than shorter time spans because while financial intermediary data are available on a yearly basis for most countries in our sample, they might be subject to business cycle fluctuations, which we can control for by averaging over longer time periods. To take account of the panel structure of the data, we considered using random or fixed effects estimators. However, in this case it is not clear that fixed effects estimation would be appropriate. The major problem is that the fixed-effects estimator, which focuses on within-country variation of financial development and income inequality, might seriously exacerbate problems related to measurement error (Griliches and Hausman, 1986) . Since income inequality tends to change relatively slowly over time and is often poorly measured, it is likely that measurement error would be a significant problem in fixed-effects estimation. 7 We did, however, estimate the model allowing for random effects. The results from this estimation were very similar in terms of size and statistical significance to the results from OLS.
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Estimating equation (1) with Ordinary Least Squares (OLS) would introduce various biases since OLS does not allow for the possibility of reverse causality-that is, for the possibility that inequality affects the provision of financial services-something suggested in some of the theoretical models. For example, in Greenwood and Jovanovic's (1990) model, the initial distribution of wealth affects who is able to join financial intermediary coalitions and, therefore, might affect the size of the financial sector. Since we are primarily interested in the effect of financial sector development on income inequality, we use an instrumental variables approach -adopting instruments for financial sector development similar to the ones used in Levine (1997b; 1999) , which assesses the exogenous impact of financial intermediary development on economic growth. The instruments are a set of dummy variables proposed by 7 Further, as noted by Easterly (2002) , it is unclear whether standard panel methods are appropriate given that income distribution is relatively stable over time. 8 Results are available from authors upon request.
La Porta et al. (1998) that identify the origin of the country's legal system. 9 We use the legal origin dummy variables, rather than the measures of creditor rights, also proposed by La Porta et al. (1998) , because they are available for a wider sample of countries. Several papers have shown that differences in legal origins are significantly related to financial sector development, perhaps because different legal traditions put different levels of emphasis on the rights of property owners or because some systems are more adaptable to exogenous changes than others. 10 In the empirical analysis, we examine the validity of the instruments using Hansen's Jtest to test the over-identifying restrictions.
11

V. EMPIRICAL RESULTS
V.1 Main Results
To test the linear hypothesis suggested by Galor and Zeira (1993) and Banerjee and
Newman (1993), we regress the natural log of the Gini coefficient on linear terms for the two measures of financial sector development, private credit and bank assets, and the additional control variables. Before we control for the possible endogeneity of the measures of financial sector development, the results are not consistent across the two measures (see column 1 of Table 2 for private credit and column 1 of Table 3 for bank assets). The coefficient on private 9 The measures of legal origin were taken from the Global Development Network Growth Database produced by William Easterly and Mirvat Sewadeh (see Easterly, 2001 ). 10 Beck et al., (2001) provide an excellent summary of much of the empirical and theoretical literature on this topic. La Porta et al. (1998) show that protection for corporate shareholders and creditors are strongest in common law countries and weakest in French Civil Law countries. La Porta et al. (1997) relates these variables to some measures of capital market development (external market capitalization over GDP, number of listed firms per capita, initial public offerings), showing that they are generally lower in civil law (especially French Civil law) countries than in common law countries. Beck et al. (2001) shows that private credit is lower in French Civil law countries than in German Civil law and Common law countries. 11 In similar regressions of financial sector development on economic growth, Levine (1997b; 1999) fails to reject the null hypothesis that the over-identifying restrictions are valid.
credit is statistically significant and positive when private credit is used as the measure of financial sector development, while the coefficient on bank assets is statistically significant but negative when bank assets is used as the measure of financial sector development.
However, after controlling for endogeneity using the indicators of legal origin as instruments (see Section IV), the coefficients on both variables are negative and statistically significant, suggesting that financial sector development reduces income inequality. We are unable to reject the null hypothesis that the legal origin dummies are uncorrelated with the error term after controlling for the other control variables, suggesting that they are appropriate instruments (see Hansen J-Stats in Table 2 and Table 3 ). Based upon the coefficient estimates in column 1, a 1 percent increase in private credit or bank assets results in about a 0.25 percent decrease in the Gini coefficient. To test the inverted u-shaped hypothesis, we include a squared term for the measures of financial sector development (see column 5). Since the coefficient on the squared term is never statistically significant in any model specification, the results fail to provide any support for this hypothesis.
After controlling for endogeneity for the financial sector variables, many of the coefficients on the other control variables are statistically insignificant (see column 4 of Table 2 and Table 3 ). However, the coefficients on both the linear and squared terms for initial GDP per capita are statistically significant. The positive coefficient on the linear term and the negative coefficient on the squared term suggest an inverted u-shape, with income inequality increasing with income at low levels of income and decreasing at high levels. Based upon the coefficients in column 4 of Table 2 , the turning point is at about $2350. When private credit is used as the measure of financial sector development, the coefficient on government consumption is statistically significant and negative, suggesting that income inequality might be lower in countries with higher government spending. However, this final result is not robust to using bank assets as the measure of financial sector development (see Table 3 ).
Finally, the results appear to provide some support for the Kuznets' hypothesis that income inequality increases during the transition from agriculture to industry. After controlling for other factors that might affect income inequality, including per capita income and financial sector development, the coefficient on the share of the economy accounted for by services and industry (i.e., sectors other than agriculture) is positive and statistically significant. This suggests that income inequality is lower in countries where agriculture accounts for a greater share of GDP.
To test the augmented Kuznets' hypothesis that financial sector development might have a greater effect on income inequality in countries with smaller modern sectors, we include an interaction between value added in industry and services and the measures of financial sector development. Consistent with this hypothesis, the coefficient on the interaction between finance and value-added in the modern (i.e., non-agricultural) sector of the economy is positive when either bank assets or private credit is used as the measure of financial sector development (see column 6 in Table 2 and Table 3 ). However, it is statistically significant only when private credit is used as the measure of financial sector development. Based upon the point estimates of the coefficients in column 6 of Table 2 , financial sector development reduces income inequality so long as the modern sector accounts for less that 99.6 percent of GDP -slightly lower that the maximum value observed in the sample. At the sample mean for value added in the modern sector (87.4 percent of GDP -see Table 1 ), a 1 percent increase in private credit reduces inequality by 0.3 percent. Similarly, based upon the point estimates, an increase in the size of the modern sector will increase inequality whenever private credit accounts for over 14 percent of GDP -far below the sample mean but fractionally higher than the sample minimum (see Table 1 ). In summary, financial sector development reduces inequality most in countries with relatively small 'modern' sectors, while increases in the size of the modern sector increase inequality most in countries with more developed financial markets. Based upon the point estimates of the coefficients in Table 2 , however, it is important to note that increases in financial depth will decrease inequality for almost all of the countries in the sample, while increases in the size of the modern sector will increase inequality for most of the countries in the sample.
To summarize the empirical results, we find strong evidence to support the linear hypothesis that inequality is lower in countries with better-developed financial sectors. Further, we also find some evidence that supports the augmented Kuznets hypothesis -inequality is generally higher in countries with smaller agricultural sectors (i.e., larger industrial and service sectors) and that this effect appears stronger in countries with more developed financial sectors.
In contrast, we do not find any support for the inverted u-shaped hypothesis. When squared terms for the indicators of financial sector development are included in the base specification, the coefficients on these terms are statistically insignificant.
VI. CONCLUSIONS
There has been little systematic empirical study on the relationship between finance and inequality. This paper attempts to examine this issue by testing empirically distinct predictions made by alternative theories. Specifically, Galor and Zeira (1993) and Banerjee and Newman Overall, our results suggest that the growth-spurring effects of financial intermediary development are likely to be associated with positive effects on aggregate income dis tribution as well. 12 The dampening effect of financial intermediaries on income inequality, however, appears to depend upon the economic structure of the economy.
We recognize some limitation of our results, which stem mostly from the limitations of our measure of income inequality. Changes in the Gini coefficient can come about in different ways, by absolute and relative changes in one or several of the different income quintiles. We do not explore the impact that a higher level of financial intermedia ry development has on the income level of a specific quintile, for instance the poor. Moreover, even results obtained by using quintile data have to be regarded with caution, since they do not control for migration between the quintiles over the sample period. To analyze directly the effect of financial development on specific groups of the population, one would have to use disaggregated data, preferably at the household level. This poses new challenges for future research.
VIII. FIGURES AND TABLES
log ( Note. Gini = measurement-adjusted Gini coefficient from Deininger and Squire (1996) and Lundberg and Squire (2000) . GDP per capita = real per capita GDP. Source: Loayza et al. (1999) . ***, **, * denote statistical significance at the 1, 5, and 10 percent levels. The instruments for GMM specifications are dummies indicating legal origin. The null hypothesis of the Hansen test is that the instruments are not correlated with the error terms. White (heteroskedastic) t-statistics are reported in parentheses.
